ATP utilizing reactions of human erythrocyte membranes and the influence of modulator proteins.
The ATP production of human erythrocytes in the steady state (approximately 2 mmoles . 1 cells-1 . h-1, 37 degrees C, pHi 7.2) is maintained by glycolysis and the ATP consumption is essentially limited to the cell membrane. About 25% of the ATP consumption is used for ion transport ATPases. The bulk of the ATP consuming processes in intact erythrocytes remains poorly understood. "Isotonic" erythrocyte membranes prepared under approximate intracellular conditions after freeze-thaw hemolysis have high (Ca2+, Mg2+)-ATPase activities (80% of the total membrane ATPase activity). There is a great discrepancy between the high capacity of the (Ca2+, Mg2+)-ATPase in isotonic membranes and the actual activity in the intact cell. The (Ca2+, Mg2+)-ATPase of isotonic membranes has a "high" Ca2+-affinity (Ka less than 0.5 microM) and a "low" Mg-ATP affinity (Km approximately 760 microM). This state of (Ca2+, Mg2+)-ATPase is caused by the association of calmodulin and 30000 Dalton polypeptides (ATP affinity modulator protein). Hypotonic washings of isotonic membranes result in a loss of the 30 kD polypeptides. EGTA (0.5 mM) extracts derived from isotonic membranes contain the 30 kD modulator protein and restore the properties of the (Ca2+, Mg2+)-ATPase of hypotonic membrane preparations to the isotonic characteristics. The Mg-ATP affinity modulator protein is assumed to form a complex with calmodulin and (Ca2+, Mg2+)-ATPase.